Background. Methods used to generate items for complex measurement scales are heterogeneous and probably produce heterogeneous data, yet nothing is known about the advantages of one method over another.
In health care, the multidisciplinary team care aims to preserve and improve patients' health-related quality-of-life by reducing disease activity and improving functional ability, mental and social health and vocational status. Measuring what matters to patients should remain a priority for qualityof-care research and facilitates client centeredness. Moreover, the selection of appropriate outcome measures is critical to influence public health policies.
The increasing interest in measures reflecting patients' viewpoints has led to high demand for reliable and valid standardized quality-of-life questionnaires. The process of developing a new quality-of-life instrument, including the necessary qualitative and quantitative steps, is well established [1, 2] . However, it is long, complex and technically demanding, requiring input from patients, clinicians, psychologists, sociologists, linguists, psychometricians and statisticians.
The first step in the development of a questionnaire is to generate and obtain items relevant to the question and the targeted population. After literature review, interviews are the most widely used source of qualitative data. However, a wide range of interview methods is available for patients or health professionals individually or in groups. Structured interviews involve asking specific questions for more focused information; unstructured interviews, suggesting a topic, which is discussed freely; and semi-structured interviews, suggesting a topic and patients addressing it as they wish, then asking specific questions to elicit more focused information.
So far, cognitive interviews have rarely been used during the development of quality-of-life questionnaires [3 -9] . In most studies, they have been used to examine the content validity of instruments by investigating how well patients perceived and interpreted questions. Cognitive interviews are based on memory retrieval, knowledge representation and communication [10, 11] , to facilitate patients' recall of a situation in the emotional and environmental context, encourage them to report as many details as possible, and narrate events from various points of view [12] .
Focus-group participants provide mutual support and share feelings and experience, interactions between individuals producing insights that would not surface in individual interviews. Moreover, data are obtained rapidly, and specific themes or new ideas emerge [13, 14] .
Given that questionnaire items should reflect the patient's perspective and be acceptable, direct elicitation of patient experience might provide the broadest and more pertinent data. However, health professionals use their own experience to evaluate patients with various disabilities. They have different priorities [15, 16] and distance from the disease, and may yield valuable items for instruments [17] .
Methods used to generate items for complex measurement scales are heterogeneous and probably produce heterogeneous data, yet nothing is known about each method's advantages. In fact, the generation of items has rarely been studied, and few reports of instrument development describe in detail items generation [3 -5, 18 -21] . To our knowledge, no comparisons of methods used to generate items exist in the literature, and no published guidelines for their use.
This paper compares the relative contribution of several methods of item generation to the development of a quality-of-life instrument for osteoarthritis, the OsteoArthritis of Knee and Hip Quality-Of-Life (OAKHQOL) scale [22] .
Patients and methods
Development of the OAKHQOL (Fig. 1) 
Item generation
Methods used to elicit oral material. We elicited oral expressions from patients and health professionals in five ways [23] : (i) Semi-structured patient interviews conducted in two phases: spontaneous conversation, then probing to identify further problems. To determine which themes of quality-of-life to explore, we created an interview guide by analysing the content of unstructured interviews from a pilot study of 16 patients not included in the study sample, 16 health professionals and 2 focus groups of patients. The only instruction given to interviewees was to describe the impact of osteoarthritis on their quality-of-life, difficulties they encountered because of osteoarthritis and which events they had trouble with in daily life. No quality-of-life definition was suggested prior to or during the interview. Each semi-structured interview lasted about an hour. Objectivity was guaranteed because interviewers were psychologists and Item generation for quality-of-life measures sociologists trained to conduct interviews but had no knowledge of quality-of-life or osteoarthritis. (ii) Cognitive interviews [10] with an interview guide from 16 exploratory interviews of patients involving a cognitive interview technique. Each interview lasted about an hour, and interviewers were trained to conduct cognitive interviews but had no knowledge of quality-of-life or osteoarthritis. (iii) Unstructured hour-long interviews with health professionals involved in osteoarthritis care. (iv) Unstructured focus-group sessions with patients. (v) Unstructured focus-group sessions with health professionals [24] . Focus-group sessions lasted about 2h and were conducted by a psychologist trained to conduct such groups.
Sample (Fig. 1) . Patients with a diagnosis of hip or knee osteoarthritis according to the American College of Rheumatology criteria [25, 26] who had an appointment in rheumatology or in orthopaedic surgery outpatient clinics were asked to participate. To construct the study sample, we used a quota system by age, sex, osteoarthritis location (hip or knee) and medical or surgical stage of osteoarthritis, which would elicit comprehensive and relevant items.
The health professionals surveyed were all familiar with management of osteoarthritis and included general practitioners, rheumatologists, orthopedic surgeons, rehabilitation specialists, physiotherapists, nurses and occupational therapists.
A total of 79 patients and 28 health professionals participated in interviews or focus groups. Sixty-four patients were interviewed in semi-structured and cognitive interviews, and 16 health professionals participated in individual unstructured interviews. The three focus groups had 9, 6 and 12 people, respectively (Fig. 1 ). Patients and health professionals were recruited for interviews or focus groups in the same way. All participants were told about the aims of the study and objectives of the interviews or focus groups. Oral consent was obtained for all participants, but no institutional ethics review board approval was necessary.
Analysis of oral material. All interviews and focus-group sessions were recorded on tape and transcribed verbatim. Six health sociologists and psychologists working independently in pairs conducted a semantic theme content analysis of a third of the transcripts each. Both analysts grouped the content of the transcripts into categories or themes. The pair would then reach a consensus that was reviewed with a senior academic sociologist. Initial analysis of interview transcripts identified 80 categories.
Source material was then independently analysed by two other teams of psychologists and sociologists to determine which items of the list resulted from the five methods of item generation (Fig. 1) .
Selection of items and questionnaire construction. Our approach to item selection was developed by the French Quality-of-Life in Rheumatology group [27, 28] . It combines psychometric and expert information and creates a hierarchy of priorities that favors the content of the item over its psychometric properties. Indeed, an expert-based approach, possibly helped by statistical considerations, appears preferable to statistical approach only [27] . Experts' assessment was carefully organized to ensure impartiality and representativeness and to limit information bias. The 80 items were reviewed by 10 experts not involved in the itemgeneration step: two osteoarthritis patients, one psychologist, one sociologist, two rheumatologists, one rehabilitation specialist, one orthopaedic surgeon, one linguist and one epidemiologist. The overall concept of the OAKHQOL was based on the World Health Organization definition of quality-of-life [29] and according to the expert panel, some items did not pertain to quality-of-life but, rather, satisfaction with care (n ¼ 3), locus of control (n ¼ 1) and coping strategies (n ¼ 13). Several items referred to the ways of dealing with pain (bearing it, getting used to it, disappointment with pain medication and powerlessness). Others referred to the ways of coping with disability (changes in employment, being practical in everyday life) and attitudes concerning the self (needing to work or to be occupied to think about something else, putting aside the disease and no longer being able to please or like oneself ). Finally, issues about medications and treatments that were raised but not selected, included the need for explanations and support from health professionals, preferences for non-drug treatment and declining to take drugs because of lack of improvement or worry about getting used to the drug. Most of these items were suggested by ,50% of patients.
By reference to the transcripts, items included in the questionnaire were further worded to ensure acceptability and understanding for the first version of the OAKHQOL (1.0).
Classical test theory was used to document psychometric properties; analyses of response rates, floor and ceiling effects, dimensionality, construct validity and reliability were conducted at the level of items and dimensions. Finally, on quantitative analysis of the OAKHQOL (1.0), three items were eliminated because of their psychometric properties (low test-retest reliability in two, and low response rate and absence of loading on any factor in one) [22] . Thus, item selection in the OAKHQOL combined assessment of content and psychometric properties, giving greater weight to the former. The final version (2.2) of the OAKHQOL is a self-administered questionnaire of 43 items, grouped into five dimensions: physical activities, mental health, pain, social activities and social support. Three items are independent [22] .
Statistical analysis
We considered the final version of the OAKHQOL as the reference or criterion standard for comparing material provided by each method. We compared the proportions (Pþ) of the items of the final version of the OAKHQOL generated by each of the five methods, Pþ being the number of items generated by the method that were also included in the final questionnaire over the total number of final questionnaire items. The proportion of non-selected items (P2) for each method in comparison to the others was also determined, P2 being the number of items generated by the considered method and not included in the final questionnaire over the total number of items generated by the all methods and not included in the final questionnaire. These proportions and their confidence intervals were computed for each method and compared by paired chi-square test.
Results
The initial analysis of interview transcripts identified 80 verbatim categories or potential items.
Semi-structured and cognitive interviews of patients accounted for 80 and 78 items, respectively, of the initial list, whereas focus groups of both patients and health professionals and interviews with health professionals yielded 59, 28 and 64 items, respectively.
Pþ, P2 and the confidence intervals of these proportions for the various techniques are shown in Table 1 . Compared with other methods, individual patient interviews produced greater Pþ ( p , 0.01) (with the exception of individual interviews with health professionals) and lower P2 ( p , 0.01), and the health professional focus group gave lower Pþ ( p , 0.01) and higher P2 ( p , 0.01) than that of all the other methods. The Pþ and P2 for semi-structured and cognitive patient interviews were not significantly different. The same was true for individual interviews with health professionals and patient focus groups. With regard to the physical activities domain, the health professional focus-group method produced significantly lower Pþ than the other methods ( p , 0.01). For the mental health domain, interviews with individual patients yielded a significantly higher Pþ than did other methods ( p , 0.01). For social support items, data from heath professional focus groups gave Pþ lower than that from patients or health professional individual interviews. The other comparisons failed to show significant differences.
The proportion of patients or health professionals who provided the items eventually included in the OAKHQOL are displayed in 1 Items retained in the OAKHQOL, 2 Items excluded from the 80 verbatims produced; OAKHQOL (OsteoArthritis Knee and Hip Quality-Of-Life). Pþ was defined as the number of items generated by the method that were also included in the final questionnaire over the total number of items of the final questionnaire. P2 was defined as the total number of items not generated by the method that were also not included in the final questionnaire over the number of items not included in the final questionnaire. in cognitive interviews talked about physical activities domain items: difficulties with stairs, getting dressed, remaining in the same position and needing help or a stick to walk. With regard to the other domains of the OAKHQOL, the two methods varied in the frequency with which they elicited various items. The items 'being embarrassed to be seen by other people', 'feeling embarrassed to ask for help' and 'feelings of being a burden to close relatives' were more commonly mentioned in semi-structured interviews. Cognitive interviews were more likely to include items concerning fear of future dependency, feeling older than one's age and perspective on life. Individual health professional interviews frequently elicited typical functional disability items: difficulties with walking, getting up or down stairs, or moving after staying in the same position. Apart from reporting these three items, health professionals were less likely (,20%) to report mental health items.
Discussion
The use of several methods to generate items during the development of the OAKHQOL allowed us to study the relative contributions of the methods in obtaining oral material. The different methods were not equivalent in generating items and clearly did not produce the same results. Individual interviews produced a greater proportion of items and more verbatim remarks compared to focus groups, and patients contributed more items than health professionals.
One recognized advantage of focus groups is that interactions between participants may reveal specific themes or new ideas. However, here, no resulting item was identified only by focus groups. Health professionals provided no ideas or remarks not suggested by patients. Individual interviews with health professionals provided the principal functional disability items, but few health professionals emphasized everyday physical activities such as dressing, bathing and getting out of a car. With the exception of three frequently specified items, they rarely reported mental health items. They also rarely described support from others as a critical concern for patients. In accordance with other studies, the differences between patients and health professionals appear more pronounced in the physical, psychological and activity domains than in the social domain [15, 17] . Moreover, professionals often provided items similar to those included in other scales used in osteoarthritis [30 -32] .
Cognitive interviews to generate quality-of-life items have rarely been used. A comparison of patient interviews with cognitive or semi-structured techniques revealed the former technique providing more detailed items for exchanges with other people, social support, perspective on life and fear of dependency. Semi-structured interviews produced more physical activity items and items concerning embarrassment at being seen and concerns about asking for help and being a burden to close relatives.
Accurate and relevant outcome measures to adequately capture aspects of life most important to people living with a chronic disease are needed to improve patient-centered care.
To better understand what matters to patients, their concerns and priorities for care, outcome measures should be carefully developed. In this regard, the item-generation step is critical to ensure good content of the instrument. One strength of this study is that a large and relevant group of patients and experts helped generate items. The range of interview and focus-group methods was also extensive, and several analysts were consulted. The resulting questionnaire allowed for a broad and deep exploration of the concerns, needs and values of osteoarthritis patients.
However, some aspects of the study design might have affected the results. First, in the absence of guidelines or a 'standard' for 'good practice' in composite scale construction, the final OAKHQOL was used as the reference to compare item-generation methods. Obviously, it was created with the methods themselves, and the large number of items provided by individual patient interviews increased the likelihood of their presence in the final version of the questionnaire.
Also, groups of interviewees differed in size, and patients had more opportunity to express themselves than did health professionals. The number of individual patient interviews was twice that of health professional interviews, and the same imbalance was true for the focus groups. However, the proportion of health professionals interviewed individually who evoked each of the 43 items was much lower than that of patients interviewed (also, we probably could have reached 'saturation' of information with fewer than 32 individual patient interviews). The focus groups were approximately one-quarter the size of the number of subjects individually interviewed, which decreased the opportunity for focus groups to reach saturation of information.
In addition, the development of a guide for use in individual patient interviews but not for the other methods could have allowed for generation of more items with the former method, with their better chance of being included in the final questionnaire.
As well, the efficiency of focus groups and individual interviews might depend on the length of time participants are given to speak. Participants in focus groups clearly have less opportunity to speak, which is inherent to the method; indeed, focus groups aim to allow those taking part to explore what they have in common, rather than put forward their individual points of view.
Finally, despite constant efforts to maintain objectivity, the panel of experts might have impressed their view of the quality-of-life concept on the constructed instrument.
The final OAKHQOL was used as the reference to compare item-generation methods, but other references could have been chosen, such as a selection of items based on item-response theory. However, the methodological approach to shortening our composite measurement scale followed published recommendations and can be considered as a reference [27] .
In conclusion, this work highlights the need to structure and report how items are generated during the construction phase of an instrument. The different methods used to elicit oral material are not equivalent. Themes are not necessarily revealed by all methods, and some themes are more likely to emerge when one method is used rather than another. Individual interviews with patients identified all 80 items produced during development of the OAKHQOL and all the 43 items included in the final version. The other methods contributed no additional information.
We recommend that (i) when a new scale is published, the generation of items should be formalized and reported; (ii) details should include the methods used and the number of patients or health professionals involved; (iii) individual interviewing with patients is the best method for generating quality-of-life instruments; and (iv) with regard to individual patients, cognitive and semi-structured interviews may be combined because they are complementary. These recommendations are provisional, and other studies are necessary to confirm the present results. la Recherche Médicale) CIE 6-Health Ministry, Nancy University Hospital.
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